This paper examines the effects of classroom characteristics on the friendship cliques of preadolescent students. It is argued that structural and organizational features of a classroom constrain the interaction patterns of students in such a way as to affect the probability of dyadic friendship relationships and the network of social ties that evolve within a classroom. It is further argued that the organization of instruction and the classroom climate affect clique properties. Hypotheses about the determinants of clique size, number of cliques, clique stability and the achievement, sex, and racial composition of cliques were tested on a large, longitudinal data-set containing information on fourth through seventh grade students. Results show that the formation of student friendship cliques was more closely linked to classroom characteristics and to pedagogical practices than had previously been recognized. The processes governing the establishment of cliques changed over the school year as different features of the classroom experience became more salient to students. (Author/RH) *********************************************************************** Reproductions supplied by EDRS are the best that can be made from the original documerit.
One ot the important and interesting patterns that emerges in the social relations of students in school is the formation of student friendship cliques.
Cliques are well-defined, densely connected networks of peers who are tied to each other by positive sentiment; students who are excluded from cliques are less densely connected to their classmates (Hallinan, 1980) . Cliques tend to form within the boundaries of 3 grade or classroom where opportunities to interact are greatest (Hargreaves, 1972) .
Friendship cliques can be identified through observation of students' interaction patterns. Clique members are likely to wor% together on academic assignments, participate in the fame co-curricular and extra-curricular activities and spend free time together. Students not in cliques generally interact less frequently with their classmates or interact with fewer peers than clique members.
Several important consequences for students' academic and social development result from membership in a clique. First, the frequent interactions that take place among clique members promote peer influences through which students shape each other's ttitudes and affect each other's behavior (Kandel, 1978) . As a result, pupils who are already similar in salient characteristics when they establish a clique become more similar over time.
Students who are not in cliques are more insulated from peer influences.
Peer intluences may facilitate or hinder the learning process in school (Coleman, 1959; Hallinan, 1982) . When the activities of clique members are school relnted, the social support of a clique may help a student retain interest in schoolwork and carry it to completion. If the clique's norms regarding assignments, homework and in-class behavior are positive, membership -2-in a clique can promote learning. In contrast, if clique members develop attitudes that are anti-academic or that contradict teacher authority, the students are more likely to resist the instructional process and learn less.
In a case study of the social relationships of adolescents, Cusick (1973) shows how student clique; can undermine the role of the faculty by resisting teacher's etforts to engage pupils in the learning process.
A second consequence of cliquing is its impact on a student's social development. Members of cliques are publicly recognized as being accepted by their peers while those not in cliques are viewed as less socially atttactive.
Since popularity is uf considerable importance to youth, exclusion from a clique is likely to damage students' self-ccnfidence and have a negative effect on their self-image. In contrast, membership in a clique is apt to strengthen a child's self-confidence and create a positive self-image.
A third result of the presence of cliques in a classroom is thier effect on teacher's pedagogical decisions. Cliques create a social organization of students in a classroom. This organization often co-exists with a formal organization based on the assignment of students to groups for instruction.
Tracking and within-class ability grouping are the most ::ommon of such structures. Teachers may take the social structure of the class into account in making track or ability group assignments in an effort to utilize student friendships to promote learning. As a result, the presence of cliques can atfect a teacher's decisions regarding the number, size and composition of tracks and ability groups in a school. These grouping characteristics, in time, affect student achievement Sfirensen and Hallinan, 1986 ).
The consequences of cliquing for students' cognitive and social -3-development underscore the importance of studying the process through which students form cliques. Interestingly, while a number of research,:rs havo examined the etfects of student cliquing behavior (Coleman, 1961; Cusick, 1973; Schofield, 1982) , considerably less attention has been given tc the determinants ot student cliquing. Thi'l may be because clique foi.rntiun generally viewed as a natural part of child and adolescent development, and one that is somewhat independent of environmental factors and constraints.
Yet recent research demonstrating structural and organizational constrainzs on the formation and stability of students' friendships (Hallinan and Teixeira, 1987; Hallinan and Williams, 1986 ) leads one to question the validity of this viewpoint.
If classroom and school characteristics influence the process cf friendship formation, they must also influence the density of the social ties that connect students.
The aim of this paper is to identify cl'ssroom factors that affect characteristics of student friendship cliques. Specifically, we will examine the erfects of structural and organizational characteristics of the classroom on clique size, the number of cliques in a classroom, the composition of cliques with respect to gender, race and academic ability, and the stability of cliques over the school year.
The basic premise underlying this study is that structural and organizational factors in a classroom constrain student interactions in such a way as to both create and limit opportunities for friendships to develop.
By so doing, classroom characteristics affect the likelihood not only that two students become friends, but that they are linked to other students in the class through friendship. In this way, organizational characteristics of a classroom influence the properties of friendship cliques, such as their size, -4-composition and stability. By examining their relationships, this study should provide a better understanding ot how these important social groups are formed and greater insight into how to intervene in clique formation in order to promote positIve academic and social goals.
Classroom Characteristics and Cliclue Characteristics
There are several features of classrooms that are likely to affect characteristics of the friendship networks that develop within them (Hallinan, 1979) . Those that will be considered here are the size of the class, the grade level, pedagogical practices, classroom climate and compositional features cr the class, such as ability level, distribution of aelievement and racial composition.
Class size and grade are organizational features of a class that define the pool of peers with whom a student most frequently interacts and the age range of that pool. Class size is expected to be positively related to the number of cliques that are formed. This is because in large classes, students have more opportunities to identify peers who po-sess characteristics they find attractive and because constraints on students' ability to interact with large numbers of peers results in a natural partition of the class into smaller subgroups which may eventually evolve into cliques.
Grade is a proxy for student age or paturity level. Since research on child developmeht shows that youth become more selective in their friendships as they grow older and demand greater similarity as a pre-requisite for friendsnip, (e.g. Hargreaves, 1972; Berndt, 1981) one could expect fewer and smaller cliques in the upper grades compared to the lower grades. Also, since similarity assumes greater importance to students as they grow older, the cliques of older students are expected to be more homogeneous with respect to -5-gender, race and achievement than those of younger students.
The pedagogical practice of assigning students to groups for instruction subdivides the class into smaller well-defined groups. The number of instructional groups into which the clans is divided represents a partition of the class that atfects interaction patterns and constrains activities.
Instructional groups are usually formed on the basis of ability, resulting in the members being similar with respect to achievement. Students in the same instructional group interact together during instruction and often afterwards when the teacher is working with another group. The similarity, shared activities and frequency of interaction that characterize instructional groups are likely to promote friendships within the group. When these friendships become dense, a clique emerges.
Classroom climate, which refers here to the kind of learning environment teachers create for their students, is also expected to affect clique formation. The more a teacher emphasizes grades and test scores, the more cliques are likely to be homogeneous with respect to achievement because of the importance attached to academic performance. Cliques may also be smaller in these classes to insure that the members are similar with respect to achievement. Moreover, they nay be less stable since change in the ranking of students based on test scores alters the status hierarchy of the class which may, in turn, change friendship patterns. In contrast, the more teachers stress enjoyment of learning and self-mastery, the mor.:. cliques are likely to be heterogeneous with respect to gender, race and achievement. They also may be more stable since variations in test scores and grades would not influence the status hierarchy of the class as heavily.
Finally, compositional features of the classroom are expected to influence -6-clique characteristics. The menu and variance of the ability distribution of tho cleat) are variables that reveal achievement differences among students and acrosa claasea. The class distribution of achievement mny affect the importance ctudento attach to academic achievement. The higher the mean achievement, the more salient academic success may be to atudents because they have experienced its rewards. Cliques in classes where achievement is highly valued are expected to be more homogeneous with respect to achievement (and race since race and achievement are often correlated), than cliques in classes with a lower mean achievement. The variance in achievement in a class is expected to atfect clique size. In classes with a wide achievement distribution, students may make smaller cliques in order to preserve similarity of ability or achievement among clique members.
The racial composition of a class determines the number of opportunities students have for black-white interactions and consequently, the likelihood that interracial cliques form. One might expect a curvilinear relationship between proportion black and the racial heterogeneity of cliques with mixed-race cliques being most likely in racially balanced classes. However, earlier research shows that black students are friendlier toward same-race and cross-race peers than whites (Hallinan and Smith, 1984) . This suggests that two processes govern the racial composition of cliques, one having to do with opportunities for interaction and the other with blacks' greater friendliness.
The operation ot the two processes may change the curvilinear relationship between proportion black and clique racial heterogeneity to a linear one.
Thus, the more blacks in a classroom, the larger the cliques are expected to be and the greater the likelihood that the cliques will be racially mixed. These latter students were coded as white in this study because they resembled white students more than blacks in socioeconomic status and academic achievement and because classroom observation showed that they were less socially distant from whites than from blacks. The schools were selected to obtain variance in racial composition, organizational characteristics and pedagogical techniques. The classes ranged from all black (n=4) to all white (n=6) with the remainder (n=38) being racially mixed. The organization of instruction in the schools included whole class instruction in some classes and the use ot small instructional groups in others. Classroom climate varied from an emphasis on objective measures of achievement to a focus on self-mastery.
The grade distribution of the sample was 11 fourth grades, 12 fifth grades, 11 sixth grades, 5 seventh grades and 9 combined grades. Because of the age mix in the latter grades and its implications for clique structure, these classes were omitted from the present study. A nociometrie questionnaire wan administered to the studentn in the nample at nix times over the school year at approximately nix-week intervnls. The questionnaire include,4 a lint of the members of lhe clans. Next to each name were the words: "best fciend", "friend", "know", "don't know", and "my name".
The pupils were asked to circle the appropriate response for each name. It was pointed out that they could name as many or as few best friends and friends as they wished and that they did not need to name any one if their friends were in another class or school.
In addition to the friendship information, background data were obtained from student records and from teachers. These data included student gender, grade, race, and standardized achievement test scores. Fnur different achievement tests were used in the schools in the survey. The reading scores on these tests were transformed into an equivalent score on the California Test of Basic Skills, using the equivalency tables provided by the Anchor Test Study (Loret, 1974) . These transformed reading scores provide the achievement information for the analysis.
Less than 10% of the students in the classes either did not receive parental permission to participate in the study or chose on their own not to do so.
Students in the study were allowed to select these non-participants as friends, but no choices were available from them. As a result, the friendship networks in the classes are incomplete. But the number of missing sociometric questionnaires is small, averaging about two in each class. It is felt that the chotcen of thene ntudentn would not change the renulco of the analyfien iu any major way.
A necond nource of minning data wan otudent abnence on the day the quentionnaire wan adminintered. Thin problem wan minimized by having the teachern admininter the quentionnnire on the day the ntudent returned to school.
It wan only in the few canon in which the teacher forgot to do thin that data are minting due to nbnence. Consequently, the missing data problem in a modest one, and lens than that typically found in ntudies employing n sociometric instrument.
The teachers in the sample were given four questionnaires over the ochool year with questions about their pedagogical practices. Their responses showed that ability grouping for rending instruction waa employed in 34 of LI 48 classes in the samples thus allowing stability or change in group meciplohip to be ascertained.
Methodology
Utilizing Alba's (1972) CMPLT program for identifying densely connected clusters, the cliques in the sample were obtained in the following manner.
First, maximally complete subgraphs were constructed. These are completely connected subgraphs of best friend choices. In addition, reciprocity was required.
That is, a set of choices formed a maximally complete subgraph if each member in the cluster chose and was chosen bj every other member of the cluster as best friend. Only those subgraphs with more than two members were retained. The second step in the clique construction was to merge those maximally complete subgraphs in which the addition or deletion of one person made one subgraph a subset of the other. This step lessened the restrictiveness ot the maximally compl-!te subgraph by permitting subgroups that, while still tightly connected, were not complete; that is, a small -10-proportion of the ties in the merger may have been asymmetric or null rather than reciprocal.
Finally, if two-thirds of the members in one maximally complete subgroup or uni": merger overlapped with another subgroup or unit merger, the two were combined. This step further reduced the restrictiveness of the maximally complete subgraph, although very few unit mergers in the sample qualified for this step in the procedure..
The subgroups that were identified using this three-step method are the understanding by the students of what they should be working on, and being kind to classmates. ,-The teachers were asked to indicate the degree to which they -emphasized each'of these items in their classroom. The items were scaled from "1" to "4" with a high score indicating strong emphasis and a low score little emphasis. The teachers' responses were factor analyzed and produced two factors.
(A third factor also emerged but it had no relationship to the clique variables and was excluded from the analysis.) The items that loaded on the first factor included emphasis on standardized test scores, good grades, reading and math skills and mastery of the curriculum. This factor describes a classroom climate in which heavy emphasis is placed on academic success and is referred to as an academic climate (ACADCL). The items that loaded on the second factor were love of learning, student initiative and development of -12-students' talents in co-and extra-curricular activities. This factor depicts a classroom in which the teacher stresses self-mastery and is referred to as an intrinsic climate (INTRINCL). Obviously, it is possible for a teacher to emphasize both objective measures of achievement and self-mastery. This appears to be the case in our sample for the first two time points since the zero-order correlations between the two variables is statistically significant (r = .33, p ( .001 at t = 1 and r = .27, p < .01 at t = 2). But, the correlations are not significant for the remainder of the year suggesting that one type of practice predominates by the middle of the school year.
The means and standard deviations of the independent and dependent variables in the analysis at time 1 are presented in Table 1 with the exception of clique stability (CLSTAB) for which the information is presented at time 2 since this variable is not defined until the second data collction. The descriptive statistics for the other time periods are similar to those at the beginning of the year.
The etfects of the classroom variables on clique characteristics are examined by estimating several multivariate models at the six time points over the school year. The results of these analyses are presented in Tables 2-7 .
They reveal not only the effects of the independent variables on clique properties but also whether these effects operate in a consistent manner over time or whether the relationship between classroom characteristics and clique properties changes over the school year. Table 1 presents the means and standard deviations of the clique level dependent variables and of the independent variables for the full sample (N = 99 cliques) and for the subsample of racially mixed classes (N = 64 cliques).
These statistics reveal many interesting characteristics of the classrooms and cliques in the sample. The classes in the sample tended to be large, primarily because the majority black schools had larger classes than typically found in elementary schools. In most of the classes, the students were grouped for reading instruction and in all of the grouped classes, the basis for assignment was ability. The classes averaged slightly over 50% black with a wide range in racial composition across classes. The teacher on the average created a classroom climate in which objective measures of achievement were stressed while they were almost equally divided in emphasizing or de-emphasizing enjoyment of learning. The mean grade equivalent score in reading was a little below grade level, primarily due to the large number of low achieving black students in the sample. The mean of the class variance in reading achievement Consequently, trends or patterns will be noted, even when randomness is a possible explanation for the findings.
Clique-Siz,e:
The most consistent classroom predictor of clique size is classroom racial composition. The larger the proportion black in the class, the larger the cliques. This is not surprising since the black students in the sample are friendlier.than the whites. The mean and standard deviation of the number of best friend choices made by blacks is R = 4.58, sd = 4.35 while for whites it is i = 2.54, sd = 2.61. The more friendship choices that are made in a classroom, the greater the likelihood that cliques will form, merely by -15-chance.
It could also be, of course, that students in classrooms with a high proportion of blacks have less racial cleavage in their social relationships, than those in other classrooms, resulting in larger cliques. This possibility will be examined in Table 6 .
Grade has a negative effect on clique size.
(The mean clique size for grades 4, 5, 6, and 7 at the beginning of the school year is 6.7, 5.1, 4.3 and 4.0 respectively.) In the multivariatp analysis, the coefficient of grade is statistically significant at times 2-5; and is negative but not significant at the beginning and end of the school year. This suggests that as students grow older, they are more exclusive in their social relationships and prefer smaller cliques.
Whether or not a class is ability grouped for reading has a statistically significant positive effect on clique size at times 3 and 5. The coefficients almost attain significance at the .05 level at times 2 and 4 and are positive though not significant at times 1 and 6. This result shows that, controlling for other class characteristics, the formal organization of instruction affect the social organization of the students. It may be that students expand their cliques in order to include reading group members. The positive relationship found by Hallinan and Syfrensen (1985) between membership in the mmne ability group and the likelihood of friendship choice supports this explanation. It is interesting that students do not seem to replace existing clique members with reading group members, but rather increase the size of the clique to include some or all of their reading group. The resulting wider social networks may promote cohesiveness of the class as a whole.
Another interesting relationship observed in the data is an effect of class variance in reading achievement on clique size. The variance has a I 8 Number of-Cliques: All of the classes in the sample had at least one clique at almost aLl of the time points over the school year. This is in contrast to the mixed grade classes, many of which had no cliques at several time points. The largest number of cliques observed in the sample was six; this occurred once at the beginning of the year in a class with 40 students and once toward the end of the year in a class with 31 students. Table 3 shows that classroom racial composition has the most pronounced effect on the number of cliques in a classroom just as it did on clique size.
But while proportion black has a positive effect on clique size, it has a negative effect on number of cliques. The pattern that emerges is that in classes with a high proportion black, students form a small number of large cliques while in classes with a law proportion black, students form a large number of small cliques. This finding reveals an interesting difference in the friendship networks of pupils in majority black and majority white classes.
Social relationships appear to be less exclusive in majority black or all black classes, possibly due to the greater friendliness of blacks or because racial barriers are more penetrable in these classrooms.
In majority white or all white classes, students are more selective in their choice of friends.
Whether or not a class is ability grouped for reading has a statistically significant, positive effect on the number of cliques in a class at three time points over the school year. At two of the other time periods, the effect is virtually zero, while at time 3, the coefficient is negative though not significant. This latter coefficient is puzzling and is likely not of importance.
In general, the results show that assigning students to ability Tables 2 and 3 was also estimated but since none of the other independent variables had a statistically significant effect on the dependent variable at any time period, they were deleted from the model. The results indicate that classroom characteristics place constraints on the degree of similarity students, can achieve in their friendship networks.
The academic climate of the class has a negative effect on clique variance throughout the school year although the coefficient is statistically significant only at times I and 5. If teachers emphasize objective measures of academic success, student cliques contain a narrower range of achievement.
Students seem to be reacting to teacher norms and values --they make gr :ter efforts to attain ability homogeneity in their cliques in classrooms where teachers evaluate achievement based on objective standards. Clique-Stability: Table 5 presents the effects of grade and proportion black on clique stability. Again, the larger model presented in Tables 2 and 3 was estimated for clique stability but since none of the other variables had an effect on stability, they were deleted from the final model. Table 5 shows that grade has a statistically significant negative effect on clique stability at times 2, 3, 4, and 5, with the coefficient also being negative, though not significant at the last time point. This shows that students in higher grades have less stable cliques than those in lower grades. Table 2 demonstrated that students in higher grades havk mnaller cliques than those in lower grades.
These two results suggest that as students grow older they are more selective in their choice of friends. Not only do they exclude a number of classmates from their cliques, but they also become dissatisfied with existing clique members more readily than students in lower grade. Younger students apparently are more expansive and tolerant in their friendships over time. If the data set were larger, it would be interesting to examine whether an interaction exists between grade and whether the class was ability grouped for reading; it may be that older students need the formal structure of instructional groups to stabilize their social groups.
Proportion black has a statistically significant, positive effect on -22-clique stability at times 4 and 5, while the effect is positive though not significant at times 2, 3, and 6. The greater the ratio of black to white students, the more stable are their friendship cliques. It seems that not only are black students more likely than their white classmates to make a friendship choice, they are also more likely to maintain the choice once made. Also, as Table 4 showed, in classes with a high proportion black, cliques tend to be more homogeneous with respect to achievement than those in other classes.
The greater academic similarity of cliques in majority black classrooms may promote clique stability.
It is interesting that only grade and proportion black have an effect on clique stability and that the amount of variance in stability explained by the regression model is quite small. Of course, clique membership is fairly stable over time.
There is little variance in the dependent variable to explain.
This accounts, to a large extent, for the weak relationship between structural variables and clique stability. Of all the structural characteristics analyzed in this paper, clique stability is least influenced by classroom characteristics. While classroom properties affect structural characteristics of cliques, such as their size and composition, they have less of an impact on students' continued membership in a particular clique over time.
Gender Composition.of-Cli?yes: Table 6 presents the results of a logistic regression of class size and class proportion black on gender homogeneity in student cliques. The other independent variables included in previous analyses
were omitted from the model because they showed no effect on the dependent variable at any time period. Class size has a statistically significant, negative effect on gender homogeneity at times 1 and 3 and negative, though not statistically significant effect at the remaining time periods. This result -23- indicates that the larger the class, the more heterogeneous the cliques with respect to gender.
Table 6 also shows that, controlling for class size, the higher the proportion black in the class, the more likely that the cliques are heterogeneous with respect to gender. Thus sex cleavage is more likely in classes that have a high proportion of white students and, as seen above, in small classes. The larger the class, the more opportunities students have to fina peers of the opposite sex who they like well enough to include in their friendship cliques.
Norms are apt to develop in these classes that make mixed male and female cliques acceptable. In addition, in majority black classes, the greater friendliress of Lacks may make gender heterogeneous cliques more likely. Table 7 presents the logistic regression of clique racial homogeneity on gtade, class mean reading achievement and proportion black. The other independent variables in Tables 2, 3 , and 4 had no significant effect on the racial composition of the cliques. While class proportion black also had no effect on the dependent variable, it was included in the model because it is an important control variable when examining classroom effects on clique racial composition.
Racial-Composition of-Clic
The results show that grade has a statistically significant, positive etfect on racial homogeneity at times 3, 4 and 5. The coefficients at times 1 and 2 are positive and almost attain significance at the .05 level and the parameter estimate at time 6 is positive but not significant. Thus, as grade increases, the likelihood that a clique is racially homogeneous increases.
This result is consistent with findings presented in Tables 2 and 4 that cliques in higher grades are smaller and more similar with respect to academic
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-24 achievement than cliques in lower grades. The present finding adds further support to the argument that, as students grow older, they become more exclusive in their friendship networks and more insistent on similarity, in this case with respect to race. Table 7 also shows that the class mean achievement score in reading has a statistically significant negative effect on racial homogeneity at times 3, 4
and 5 with the coefficients being negative but not significant at the other three time points.
Controlling for class racial composition, cliques are more likely to be racially mixed as the mean class achievement increases.
Previously it was shown that in classes with a high mean achievement, cliques tended to be larger and fewer in number. It seems that, in higher ability classes, students are less exclusive in their friendship choices, resulting in more diverse friendship networks than in classes with lower ability classes.
One might conclude that higher ability students are less threatened by academic and racial diversity than lower achieving students because the former feel more secure in their place in the status hierarchy of the classroom. There could also be a contextual effect of the class ability composition on cliques. In a high ability environment, norms may develop that make academic achievement more salient and diversity with respect to race or other background characteristics less relevant than in classrooms with a weaker academic environment.
DISCUSSION
In the past, the membership of student cliques was believed to be dependent mainly, if not solely, on characteristics of individual students in a class.
Clique members were those who were popular with their peers, with popularity being defined by the norms and values of the students. Clique size, composition, stability and the number of cliques in a class were seen to be Apparently, the race barrier to clique membership is stronger than the gender barrier and less responsive to the structural characteristics of a classroom.
Grade had a negative effect on clique size, stability and racial heterogeneity. The cliques of students in the higher grades in the sample were smaller, less stable and more likely to be racially homogeneous than those in Assigning students to ability groups for reading increased both the size and the number of cliques in a classroom. This finding is of considerable importance. Ability grouping has been criticized for 'iscriminating against low ability students both because poorer quality instruction is believed to be provided in low ability groups and because ability grouping makes the academic status hierarchy of the classroom more visible which then stigmatizes low ability students. But our findings show that in ability grouped classes, students expand their social networks to include ability group members.
Therefore, grouping can be regarded as having a positive effect on the social behavior of students. The increased interaction among ability grouped students apparently leads to friendships that are then incorporated into wider social networks.
The racial composition of a classroom had an interesting effect on student cliques. The analysis shows that classes with a high proportion of black students had larger and fewer friendship cliques than those with fewer blacks.
Moreover, the cliques in high proportion black classes were more stable and less likely to exhibit gender cleavage. These relationships can be explained in terms of the greater friendliness of the black students in the sample.
However, it must be noted that class proportion black was not related to the One may compare the process of clique formation with the process of assigning students to within-class ability groups. A model of the assignment process has been formulated (Sdrensen, 1983; Hallinan and Sibrensen, 1986) The research presented here shows that the evolution of students' friendship cliques canuct be fully understood in terms of social psychological processes atfecting interpersonal relationships. Social psychological approaches to the study of students' interpersonal relationships need to be augmented by a structural perspective to yeild a better explanation of how student social networks evolve.
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